Effect of an oxidative stress on methionine and S-adenosylmethionine metabolism in cultured bovine eye lens.
The sulphonium compound [Formula: see text] (AdoMet) plays a central role in many metabolic reactions of cellular metabolism, acting both as a propylamine donor in the biosynthesis of polyamines as well as a methyl donor in the transmethylation reactions. Moreover, AdoMet is a key intermediate of the transsulphuration pathway by which methionine is converted into cysteine, a precursor of glutathione. The aim of this study was to investigate the methionine and AdoMet metabolism in bovine lenses cultured in the presence of labelled methionine, upon treatment with H(2)O(2), as the experimental model for studying the molecular mechanisms responsible for the onset of senile cataract. The results reveal that one of the earliest changes following an oxidative stress is a severe impairment of protein synthesis. As far as the synthesis of AdoMet is concerned, a small but significant decrease in the conversion of labelled methionine into AdoMet occurs in treated lenses compared to the controls. In order to verify if the decreased AdoMet synthesis would lead in turn to alterations of methyl transfer reactions, we examined changes in the levels of various macromolecular methylations, such as protein methyl esterification and phospholipid methylation. The data clearly indicate that both the synthesis of AdoMet and the methyl transfer reactions could be significantly affected in eye lens upon an oxidative stress, suggesting that these alterations could be one of the biochemical events related to the ethiology of senile cataract. Finally, the question of whether or not H(2)O(2)-induced alterations of methionine and AdoMet metabolism could, in turn, affect some closely related metabolism, such as glutathione-associated reactions, is also discussed.